Raw depth data
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Standard pipeline
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Cable pipeline
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Find center and angle

Crop and rotate

Collect depth frames from
Kinect 2 sensor.
Compress and send to
separate computer for
extraction.

Tracking model

Find center and angle
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Likelihood
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To track the mouse in the

model to each frame,
using the model fit to the
last frame.

~ o _~presence of artifacts (e.g.
> cables), fit a 3D Gaussian [ -

Find the mouse’s center

and orientation using the
likelihood of the model fit
to exclude artifacts.

Estimate PCs over all cropped and
rotated frames using probabilistic PCA
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Fit an ellipse to the
mouse to find its center
and orientation.
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Crop an 80 x 80 pixel box
around the center of the
mouse and rotate so that
the mouse faces the
righthand side.

V

Mask pixels

Compute PC scores

Identify action motifs

-
- Illv

5 HE 60
Depth (mm)

&
L

Set pixels with low
likelihood as missing
data.

Standard
>t O e

-l O
7

Probabilistic
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- V The dimensionality of the frames are

reduced using PCA. To prevent

> 0

)

PC values

Time (s)

PC scores for the first 10 PCs are then
computed, reducing each set of frames
to a 10 dimensional time series that
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PC values
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artifacts from corrupting the computa-
tion, probabilistic PCA is used, which
accomodates missing data.

describes the mouse’s 3D pose
trajectory.

A model is then fit to the PCA
representation of the mouse’s 3D pose
dynamics to automatically identify
repeatedly-used motifs of action, i.e.
behavioral syllables.

Syllables

Syllables

Cross-likelihood (nats)
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